esp@cenet document view 



Page 1 of 1 



Preparation of glass/ plastic laminates having improved optical quality 



Patent number: 
Publication date: 
Inventor: 

Applicant: 
Classification: 

- international: 

- european: 
Application number: 
Priority number(s): 



AU659608 
1995-05-25 

CENTER LUTHER WILLIS JR; SMITH CHARLES 
ANTHONY 

DU PONT 

B32B17/00; B32B17/06; B32B17/10 

B32B17/10C2; B32B17/10L 

AU 1991 0082970 19910730 

CA19912114525 19910730; WO1991US05395 
19910730 



Also published as: 

EP0630321 (A1) 
FI940426 (A) 
EP0630321 (A4) 
CA21 14525 (A1) 
EP0630321 (B1) 



Abstract not available for AU65960£ 
Abstract of corresponding docu(fient: CA21 14525 




2114525 9302857 PCTABS00019 A glass/plastic laminate (12, 14, 16) useful in glazing applications 
which has improved optical quality is provided by controlling the incidence of optical defects induced 
during manufacture by particulate contaminants by applying a soft plastic film (10) to the outboard side of 
the plastic surface (12) of the laminate and entrapping such contaminants during the lamination process 
in the soft plastic film (10). 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB-EPODOC&IDX=AU659608&F=0 



3/31/2005 



■ * ■ office de ,a Propnete 

|y| intellectuelie 
du Canada 

Un organisme 
d'lndustrie Canada 



Canadian 

Intellectual Property 
Office 

An agency of 
Industry Canada 



CA 2114525 C 2002/06/04 

(11K2D 2 114 525 

02) BREVET CANADIEN 
CANADIAN PATENT 

(13) C 



(86) Date de depot PCT/PCT Filing Date: 1991/07/30 

(87) Date publication PCT/PCT Publication Date: 1993/02/18 
(45) Date de delivrance/issue Date: 2002/06/04 

(85) Entree phase nationale/National Entry: 1994/01/28 

(86) N° demande PCT/PCT Application No.: US 1991/005395 

(87) N° publication PCT/PCT Publication No.: 1993/002857 



(51) Cl.lnt 5 /lntCI. 5 B32B 17/06 

(72) Inventeurs/lnventors: 
Center, Luther Willis, Jr., US; 
Smith, Charles Anthony, US 

(73) Proprietaire/Owner: 

E.I. DU PONT DE NEMOURS AND COMPANY, US 

(74) Agent: DIMOCK STRATTON CLARIZIO LLP 



(54)Titre : METHODE DE FABRICATION DE VERRE/PLASTIQUE FEUILLETE/STRATIFIE, A CARACTERISTIQUES 
(54) Titl e! ^PRf EPARAT I O N^F^G LASS/P LAST I C LAMINATES HAVING IMPROVED OPTICAL QUALITY 




A glass/plastic laminate (12, 14, 16) useful in glazing applications which has improved optical quality is P ro . v J d e^ 
the incidence of optical defects induced during manufacture by particulate contaminants by applying a soft plastic film (10) to he 
out-board side of the plastic surface (12) of the laminate and entrapping such contaminants during the lamination process in the 
soft plastic film (10). 



Canada 1 



http://opic.gc.ca ■ Ottawa-Hull Kl A 0C9 ■ http://cipo.gc.ca O P I C 




C I PO 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHE D UNDER THE PATENT COOPERATION TREATY (PC"Q 

_____ wo 93/02857 



(51) International Patent Classification 5 : 
B32B 17/00, 17/06 



Al 



(11) Internationa) Publication Number: 

(43) International Publication Date: 18 February 1993 (18.02.93) | 



(21) International Application Number: 

(22) International Filing Date: 



PCT/US91/05395 
30 July 1991 (30.07.91) 



(71) Applicant (for all designated States except US): E.L DU 
PONT DE NEMOURS AND COMPANY 1US/US); 
1007 Market Street, Wilmington, DE 19898 (US). 

(72) Inventors ; and 

(75) Inventors/Applicants (for US only) : CENTER, Luther, Wil- 
lis, Jr. {US/US); 543 North Court Street, Circleville, OH 
43113 (US). SMITH, Charles. Anthony IUS/USJ; 3 
Lynnwood Drive, Vienna, WV 26105 (US). 

(74) Agents: CORLE, James, T. et al.; E.L du Pont de Nemours 
and Company, Legal/Patent Records Center, 1007 Mar 
ket Street, Wilmington, DE 19898 (US). 



(81) Designated States: AU, BB, BG, BR, CA, CS, FI, HU, JP, 
KP, KR, LK, MC, MG, MN, MW, NO, PL, RO, SD, i 
SU, US, European patent (AT, BE, CH, DE, DK, ES, 
FR, GB, GR, IT, LU, NL, SE), OAPl patent (BF, BJ, ! 
CF, CG, CI, CM, GA, GN, ML, MR, SN, TD, TG). 



Published 

With international search report. 
With amended claims. 



(54) Title: PREPARATION OF GLASS/PLASTIC LAMINATES HAVING IMPROVED OPTICAL QUALITY 



(57) Abstract 

A glass/plastic laminate (12, 14, 16) useful in glazing applica- 
tions which has improved optical quality is provided by controlling 
the incidence of optical defects induced during manufacture by parti- 
culate contaminants by applying a soft plastic Him (10) to the out- 
board side of the plastic surface (12) of the laminate and entrapping 
such contaminants during the lamination process in the soft plastic 
fiim fc (10). 
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TITLE 

PREPARATION OF GLASS/PLASTIC LAMINATES 
HAVING IMPROVED OPTICAL QUALITY 

5 BACKGROUND OF THE INVENTION 

The preparation of glass/plastic laminates 
for use in safety glazing applications presents 
unusually stringent manufacturing requirements in 
order to provide a product which exhibits acceptable 

10 optical quality. 

Typically, glass/plastic laminates are 
produced in the following manner. A plastic composite 
having an adhesive side is placed onto a receiving 
glass sheet. A similarly shaped sheet of glass or 

15 rigid coverplate in placed over the surface of the 

composite. A vacuum is applied to the assembly or the 
assembly is pre-pressed to exclude air from between 
the layers. The assembly is then placed in an 
autoclave where lamination is completed by application 

20 of heat and pressure. In this operation the composite 
bonds to the glass, and the outboard surface of the 
composite is molded to replicate the surface of the 

coverplate. 

Unfortunately, the resulting glass/plastic 

25 laminates do not always possess the desired optical 

qualities. During the bonding step any contaminating 
material between the coverplate and the surface of the 
plastic composite remains as a contaminant on the 
surface of the composite and may become embedded in 

30 the surface of the composite. After cooling, 
depressurization and coverplate removal, the 
contaminant leaves permanent, objectionable optical 
defects in the laminated structure. Damage done by 
very small particles can be observed by the naked eye. 

35 The visibility threshold for particles is typically 10 
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to 25 micrometers in diameter. However, a particle 3 to 5 
micrometers in diameter can cause a visible defect in a 
glass/plastic laminate. Removal of the particles from 
the surface of the laminate after formation of the 
laminate does not cure the defect since the visual 
imprints made by the particles, i.e. depressions, 
remain on the plastic surface. 

Efforts to solve this, problem by modifying 
the surface of the coverplate have not been entirely 
successful. Obtaining optimum optical quality has 
required labor intensive cleaning procedures usually 
involving an expensive clean room atmosphere. 

It is accordingly an object of the present 
invention to provide a process for producing laminates 
of improved optical quality. A further object is to 
provide glass/plastic laminates in which optxcal 
defects resulting from contaminants which may become 
embedded in the surface of the laminate during 
autoclaving or in other presssure/temperature 
processes are substantially eliminated without 
resorting to expensive clean room facilities and 
labor-intensive cleaning procedures. 

SUMMARY OF THE INVENTION 
in accordance with the present invention, a 
process is provided for controlling optical defects xn 
glass/plastic laminates induced by particulate 
contaminants during the preparation of the 1-xnates 
wherein heat and pressure are applied to a coverplate 
and a receiving glass to bond elements of the 
iaminate. The process comprises forming a <=-P°"* e 
structure having exterior surfaces comprised of the 
outboard surfaces of a receiving glass and an abrasxon 
resistant polymeric film with an adhesxve mat erxal 
; therebetween for bonding the elements of the lamxnate 
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together. A soft plastic film is releasably adhered 
to the outboard surface of the abrasion resistant 
polymeric film. In the bonding step a coverplate is 
positioned over the composite structure, and 
sufficient heat and pressure are applied to the 
coverplate and the receiving glass to bond the 
elements of the composite structure and permit 
deformation of the soft plastic film to entrap 
particulate contaminants present between the outboard 
surface of the abrasion resistant polymeric film and 
the coverplate in the soft plastic film while 
maintaining the optical integrity of the surface of 
the abrasion resistant polymeric film. 

It has been found that optical defects due 
15 to the presence of particulate contaminants on the 
surface of the abrasion resistant polymeric film 
surface are substantially eliminated by using the 
process of this invention. As heat and pressure are 
applied in bonding the polymeric film to the receiving 
glass, the particles become embedded in the soft 
plastic film. When the soft plastic film is removed, 
the optical integrity of the abrasion resistant 
polymeric film is found to be undisturbed. 

In carrying out the process of this 
25 invention, a soft plastic film is releasably adhered 
to the outboard surface of an abrasion resistant 
polymeric film. As disclosed more fully later herein, 
the soft plastic film may first be adhered to the 
abrasion resistant polymeric film surface, or it may 
be applied later in a coating operation. 
Alternatively, the film or coating may be applied to 
the inboard side of the coverplate. Accordingly, the 
process of this invention as claimed is to be 
construed to cover the various alternative steps just 
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mentioned and the alternative order in which they are 
performed. 

Abrasion resistance of the polymeric film 
BB y be enhanced by the application of Known special 
abrasion resistant coatings. Abrasion resistant 
coatings may be selected from those described in Hiss, 
U.S. Pat. Ho. 4,469,743 and Ubersax, U.S. Pat. Ho. 

" ' i 

4,177,315. 

in forming the composite structure a coating 
or film of an adhesive material such as polyvinyl 
butyral film is applied to the inboard side of the 
abrasion resistant polymeric film. The adhesive 
coated side of the composite is then placed onto a 
receiving glass and a coverplate having substantially 
the same configuration as the receiving glass is 
placed over the composite. The composite is then 
subjected to heat and pressure for a sufficient time 
to bond the composite to the receiving glass. During 
the bonding step the soft plastic film covering the 
abrasion resistant polymeric film entraps particulate 
contaminants which are present between the the 
outboard surface of the composite and the coverplate. 
in the bonding step, in addition to excluding air from 
between the elements of the laminate, care should be 
taxen to avoid entrapment of air between the soft 
plastic film and the abrasion resistant polymeric film 
surface since trapped air can cause optical distortion 
of the surface. After the bonding step, the soft 
plastic film may be removed, or it may be left in 
pl ace and removed after the glass/plastic laminate has 
reached it destination for use. 



35 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIGS. 1 and 2 is a sequential illustration 
of a preferred embodiment of the process of this 
invention . 

DETAILED DESCRIPTION OF THE INVENTION 
Referring now to the drawings, in a 
preferred embodiment of this invention illustrated in 
FIG. 1, a soft plastic film which will be referred to 
as pre-mask 10 is adhered to abrasion resistant 
polymeric film 12. An adhesive layer or coating 14 
which may be an adhesive film such as polyvinyl 
butyral film is then applied to the inboard surface, of 
polymeric film 12 to form a composite. The adhesive 
bearing side of the composite is then placed onto 
receiving glass 16 which may be flat or have a 
selected curvilinear configuration. Coverplate 18 is 
placed over the composite, the assembly is vacuum 
bagged and evacuated and then autoclaved under 
pressure. Generally, temperatures from about 100- to 
170-C and pressures from 2 to 30 atmospheres will be 
selected depending on the particular materials being 
used. At this stage of the process, contaminants 
which have been trapped between coverplate 18 and the 
surface of pre-mask 10 will have been pressed into the 
surface of pre-mask 10. After cooling, 
depressurization and coverplate removal, most 
particulate contaminants will be removed by stripping 
pre-mask 10 from the surface of polymeric film 12 
leaving a glass/plastic laminate which is free from 
objectionable optical defects. It may be found that 
some contaminants remain on the surface, however, 
since they have not marred the surface of polymery 
film 12 and damaged its optical quality, they may be 
removed mechanically. 
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The materials used in carrying out the 
process of this invention should be selected so that 
pre-mask 10 is substantially softer than abrasion 
resistant polymeric film 12. When heat and pressure 
5 are applied during the bonding step, the surface of 
pre-mask 10 must preferentially deform to receive 
particulate contaminants which would otherwise mar the 
surface of polymeric film 12. Pre-mask 10 and 
polymeric film 12 must adhere to each other during 
10 processing but must be readily separable after 

formation of the glass/plastic laminate. Pre-mask 10 
must be of uniform thickness or gauge in order to 
avoid transfer of gauge bands to the surface of film 
12. in addition a composition which does not flow 
15 during the lamination step should be used in order to 
prevent generation of distortions in the surface of 
film 12. 

A preferred material for premask 10 is low 
density polyethylene (LDPE) film. A suitable LDPE 
20 will generally exhibit a Rockwell Hardness (Scale M) 

in the range of 10 to 15. Cast LDPE film with a light 
embossing pattern on one of the surfaces, such as Type 
RE-371 supplied by Consolidated Thermoplastics Co. of 
Schaumburg, IL, is a preferred material. The 
25 embossing pattern is particularly helpful in 

controlling entrapment of air during the bonding step, 
in addition to LDPE, other grades of polyethylene such 
as linear low density polyethylene, medium and high 
density polyethylene, well known ethylene copolymers 
30 which contain small amounts of a comonomer such as 
vinyl acetate, methyl acrylate, etc. as well as 
polypropylene, soft polyurethanes and other elastomers 
may be used. While the pre-mask must be softer than 
the abrasion resistant polymeric film, it must at the 
35 same time maintain sufficient integrity so that 
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optical distortion is not caused by uneven flow of the 
pre-mask while under autoclave conditions. 

The thickness of the pre-mask should be 
balanced between the size of the contaminants expected 
5 to be present and the degree of optical smoothness 
desired. The pre-mask must be able to survive the 
autoclave cycle but should be readily stripped off 
before the glass/plastic laminate is placed in 
service. Generally, a soft plastic film having a 
10 thickness of 0.5 to 5 mils (12.7 to 127 micrometers) is 
selected with the preferred thickness being in the 
range from about 1 to 2 mils (25.4 to 50.8 micrometers). 

In another embodiment of this invention, a 
thin layer of a low tack pressure sensitive adhesive 
15 is applied to the soft pre-mask. This permits the 

application of the pre-mask at room temperature to a 
composite of the abrasion resistant polymeric film and 
the thicker adhesive layer used to provide adhesion to 
a glass substrate. Another advantage of the room 
20 temperature process is better retention of the 

embossed pattern on the surface of the pre-mask that 
is desirable for efficient deairing in the vacuum step 
in the autoclave cycle. A suitable pressure sensitive 
adhesive is an acrylic polymer composition, Type 
25 2021-03-CL, supplied by Main Tape of Wisconsin, 

Plymouth, WI. The adhesive is applied at a thickness 
from about 0.1 to 0.2 mil (2.54 to 5.08 micrometers). 

The abrasion resistant polymeric film may be 
selected from known polymeric materials which have 
30 been used in glazing applications referred to as 
optical laminates. Among the materials are 
polyesters, polyurethanes , polymethylmethacrylate, 
polyvinyl fluoride, polyvinyl idene chloride, cellulose 
acetate, ionomeric polymers, cellulose esters and 
35 polycarbonates. The thickness will vary depending on 
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the particular application for the laminate. 
Thicknesses in the range from about 2 to 14 mils (50.8 
to 355.6 micrometers) are generally preferred. 

A preferred material for the polymeric film 
5 is polyethylene terephthalate with a Rockwell Hardness 
" (Scale M) in the range from about 80 to 85, and having 
an abrasion resistant coating. The polyethylene 
terephthalate film is biaxially oriented by stretching 
at least about 2.5 times in each of the longitudinal 
10 and transverse directions in the plane of the film. 

The film is dimensionally stabilized by heating under 
tension as described in Alles, U.S. Pat. No. 
2 779,684. An important property of these 
polyethylene terephthalate films is that they exhibit 
15 a haze level of less than about 2.0%, as measured 

according to ANSI /AST D 1003-61, using the hazemeter 
specified in that test. One or both sides of the film 
may be conditioned to enhance its ability to adhere to 
other materials. Known coating compositions and 
20 surface treating technigues may be used. 

The adhesive coating or film is preferably a 
sheet-like adhesive material which will permanently 
bond the glass and abrasion resistant polymeric film 
together. Among the suitable adhesive materials are 
25 acrylics, polyvinyl butyral resin, polyurethanes , 
maleic anhydride resins, polyesters, polyvinyl 
alcohol, polyvinyl chloride resins, polyamide resins, 
ethylene copolymers and elastomers. 

A preferred material is plasticized 
30 polyvinyl butyral. Polyvinyl butyral can contain a 
wide variety of plasticizers, as known in the art, 
including for example, triethylene glycol 
di-2-ethylbutyrate, dihexyl adipate, triethylene 
glycol di-n-heptanoate, tetraethylene glycol 
35 di-n-heptanoate, propylene oxide oligomers and 
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mixtures of these and other plasticizers. 
Particularly satisfactory polyvinyl butyral sheeting 
is that commercially available as Butacite* 
plasticized polyvinyl butyral sheeting made by 
5 E.I.du Pont de Nemours and Company. 

In another embodiment of this invention a 
polymeric coating is applied directly to the surface 
of abrasion resistant polymeric film. The coating 
should have a thickness sufficient to entrap 
10 particulate contaminants which are anticipated to be 
encountered. Coatable polymer compositions such as 
polyurethanes and polyesters may be used. A 
polyurethane hydrosol such as •Permuthane" UE-4 1-222, 
sold by 1C1 Specialty Chemicals, ICI Americas Inc., 
15 can be applied as a pre-mask to polymeric film 12 

using a continuous coater. The pre-mask is readily 
peeled from the surface of an abrasion resistant 
polyethylene terephthalate film after autoclaving but 
has sufficient adhesion to resist accidental removal 
20 during normal handling. Another acceptable coating 
can be provided using a polyurethane, "Morthane®"' , a 
product of Morton-Thiokol, Inc., applied by dissolving 
the polyurethane in a solvent such as tetrahydrofuran. 
The selected polyurethane coatings are softer than the 
25 abrasion resistant polymeric film and particulate 
contaminants become embedded in the coatings thus 
preserving the optical quality of the glass/plastic 
laminate. 

In some applications it may be found useful 
30 to adhere the soft plastic film to the inboard surface 
of the coverplate. After autoclaving, the coverplate 
is removed and the coating remains adherred to the 
coverplate- The coverplate may be discarded, or the 
coating maybe removed and the coverplate reused. 

35 
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The use of a continuous coating process to 
provide a soft plastic film provides certain 
advantages over applying a preformed film. 
Application of the coating does not require pressure 
5 which may damage the surface of the abrasion resistant 
polymeric film. In addition, the coating is applied 
as a solution and will surround any particulate 
contamination at the time of application. Using a 
coating also facilitates use of a one-pass coating 
10 process whereby an abrasion resistant coating material 
may be first applied to and dried on the surface of 
the polymeric film and immediately followed by 
application of the pre-mask coating. 

Various known adhesion control materials and 
15 techniques may be used to modify the adhesion 

characteristics of the pre-mask film with respect to 
the abrasion resistant polymeric film and to the 
coverplate. For example, a release agent may be 
applied to the inboard surface of the coverplate so 
20 that the pre-mask film remains on the surface of the 
laminate upon removal of the coverplate. 

The invention is further illustrated by the 
following examples. 

25 EXAMPLE 1 

x x.i5 nil (29.2 micrometer) film of low density 
polyethylene and a 7 mil (177.8 micrometer) polyethylene, 
terephthalate film having an abrasion resistant 
coating thereon of the type described in U.S. Patent 

30 No. 4,177,315 were combined by advancing the films 

through a nip formed between a drum heated to 115-120 
•C and a soft press roll at a nip pressure of about 
40-50 pounds per linear inch (7.0 to 8.76 kilonewtons 
per meter) . The polyethylene film contacted the 
35 abrasion resistant coating on the polyethylene 
terephthalate 
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film, while the uncoated side of the polyethylene 
terephthalate film contacted the hot drum. The 
operation was carried out with continuous rolls of 
film at a speed of 20 feet per minute (6 meters per 
5 minute). The laminate formed had sufficient adhesion, 
about 50 grams per inch, (19.3 Newtons per meter) to 
permit further processing without spontaneous 
separation. 

The composite so made was used to prepare a 
10 glass/plastic laminate using a flat 12 inch by 12 inch 
(30.5 cm by 30.5 cm) sheet of glass, a 30 mil (762 
micrometer) film of polyvinyl butyral as an adhesive 
layer, with the polyethylene pre-mask film of the 
composite in contact with a flat glass coverplate. 
15 After vacuum bagging and evacuating, the structure was 
placed in an autoclave and heated at a temperature of 
135 *C and a pressure of 20 atmospheres (2.03 
megapascals) for a period of 30 minutes. After 
cooling and depressuring, the coverplate and pre-mask 
20 were removed, and the final glass/plastic laminate was 
examined for optical imperfections. The laminate made 
following the above procedure was free from visible 
optical defects and exhibited excellent optical 
appearance. A companion laminate made without use of 
25 a pre-mask had an objectional number of particulate 

contamination related defects. These defects appeared 
as dimples or craters when viewed as a reflected image 
of the surface. In both experiments, no special steps, 
i.e. clean room conditions, were taken to eliminate 
30 contaminants such as dust particles. 

EXAMPLE 2 

The procedure of Example 1 was repeated 
using a 2 mil low density polyethylene film for the 
35 pre-mask. After removal of the coverplate and 
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pre-mask film, no optical imperfections could be found 
on the plastic surface. 

EXAMPLE 3 

5 A 7 mil (177.8 micrometer) thick polyethylene 

terephthalate film bearing an abrasion resistant 
coating of the type described in Hiss, U.S. Pat. No. 
4,469,743 and a 30 mil thick polyvinyl butyral film 
were combined by advancing the films through a nip 
10 formed between a drum heated to 170-180 *C and a soft 
press roll at a nip presssure of 40-50 pounds per 
linear inch (7.0 to 8.76 kilonewtons per meter). The 
polyvinyl butyral film contacted the uncoated side of 
the polyethylene terephthalate film, while the coated 
15 side of the polyethylene terphthalate film contacted 

the hot drum. The composite of the two films was then 
advanced through a second nip of the same design in 
which the drum was kept at room temperature and 
combined with a 2 mil (50.8 micrometer) film of low 
20 density polyethylene that had been coated on one side 
with 0.1 mil (2.54 micrometer) of a low tack pressure 
sensitive adhesive sold as Type 2 021-03-CL by Main 
Tape of Wisconsin, Plymouth, WI. The adhesive side of 
the polyethylene film contacted the abrasion 
25 resistance coating on the polyethylene terephthalate 
film, while the polyvinyl butyral side of the 
composite contacted the room temperature drum. The 
operation was carried out with continuous rolls of 
each film at a speed of 35 feet per minute (11 meters 

30 per minute) . 

The three ply laminar structure so made was 
used to prepare a glass/plastic laminate by the 
procedure described in Example 1. After removal of 
the coverplate, the pre-mask film could be readily 

35 removed without damage to the abrasion resistant 
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coating, and no optical imperfections due to the 
effects of particulate contamination could be 
observed. 

The laminated structures provided by the 
5 process of this invention are useful in safety glazing 
applications. The improved optical quality of such 
laminates makes them particularly desirable for use in 
applications requiring the absence of visual defects. 
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Claims: 

1. A process for controlling optical 
defects induced by particulate contaminants during the 
preparation of a glass/plastic surfaced laminate 
5 wherein heat and pressure are applied to a coverplate 
and a receiving glass to bond elements of said 
laminate comprising 

a) forming a composite structure having 
surfaces comprised of outboard surfaces of a 

10 receiving glass and an abrasion resistant 

polymeric film with an adhesive material 
therebetween , 

b) releasably adhering a soft plastic film 
to the outboard surface of said abrasion 

15 resistant polymeric film, 

c) positioning a coverplate over said 
composite structure, and 

d) applying sufficient heat and pressure to 
said coverplate and said receiving glass to 

20 bond the elements of said composite 

structure and permit deformation of said 
soft plastic film to entrap particulate 
contaminants present between the outboard 
surface of said abrasion resistant polymeric 

25 film and said coverplate in said soft 

plastic film while maintaining the optical 
integrity of the surface of said abrasion 
resistant polymeric film. 

2. The process of claim 1 wherein said soft 
3 0 plastic film is releasably adhered to the outboard 

surface of said abrasion resistant polymeric film by a 
low tack pressure sensitive adhesive. 

3. The process of claim 1 wherein said soft 
plastic film is polyethylene. 

35 
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4. The process of claim 1 wherein said 
abrasion resistant polymeric film is polyethylene 
terephthalate and said adhesive material is polyvinyl 
butyral . 

5. The process of Claim 1 wherein said soft 
5 plastic film is adhered by coating a continuous film 

of a plastic material onto the outboard surface of 
said abrasion resistant polymeric film. 

6. The process of Claim 1 wherein said soft 
plastic film is adhered to said coverplate and becomes 

10 releasably adhered to the outboard surface of said 

abrasion resistant polymeric film when said coverplate 
is postioned over said composite structure. 

7. A composite glass/plastic laminated 
structure comprising a layer of glass having bonded to 

15 its inboard surface an abrasion resistant polymeric 

film and a soft plastic film releasably adhered to the 
outboard surface of said abrasion resistant polymeric 
film. 

8. A laminated structure of claim 7 wherein 
20 S aid soft plastic film is polyethylene. 

9. A laminated structure of claim 7 wherein 
said abrasion resistant polymeric film is polyethylene 

■ terephthalate . 

10. A laminated structure of claim 7 

25 wherein said glass layer is bonded to said abrasion 
resistant polymeric film by a film of polyvinyl 
butyral . 

11. A laminated structure of claim 7 wherexn 
said soft plastic film is peeled from the surface of 

3° said abrasion resistant polymeric film to expose a 
laminate which is free from visible optical defects 
and exhibits excellent optical appearance. 
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PREPARATION OF GLASS / PLASTIC LAMINATES « 
HAVING IMPROVED OPTICAL QUALITY 

5 BACKGROUND OF THE INVENTION 

The preparation of glass/plastic laminates 
for use in safety glazing applications presents 
unusually stringent manuf acturing requirements in 
order to provide a product which exhibits acceptable 

10 optical quality. 

Typically, glass/plastic laminates are 
produced in the following manner. A plastic composite 
having an adhesive side is placed onto a receiving 
glass sheet. A similarly shaped sheet of glass or 

15 rigid eoverplate in placed over the surface of the 

composite. A vacuum is applied to the assembly or the 
assembly is pre-pressed to exclude air from between 
the layers. The assembly is then placed in an 
autoclave where lamination is completed by application 

20 of heat and pressure. In this operation the composite 
bonds to the glass, and the outboard surface of the 
composite is molded to replicate the surface of the 

eoverplate. 

Unfortunately, the resulting glass/plastic 

25 laminates do not always possess the desired optical 

qualities. During the bonding step any contaminating 
material between the eoverplate and the surface of the 
plastic composite remains as a contaminant on the 
surface of the composite and may become embedded in 

30 the surface of the composite. After cooling, 
depressurization and eoverplate removal, the 
contaminant leaves permanent, objectionable optical 
defects in the laminated structure. Damage done by 
very small particles can be observed by the naked eye. 

35 The visibility threshold for particles is typically 10 
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to 25 micrometers in diameter. However, a particle 3 to 
micrometers in diameter can cause a visible defect in a 
glass/plastic laminate. Removal of the particles from 
the surface of the laminate after formation of the 
laminate does not cure the defect since the visual 
imprints made by the particles, i.e. depressions, 
remain on the plastic surface. 

Efforts to solve thisproblem by modifying 
the surface of the coverplate have not been entirely 
successful. Obtaining optimum optical quality has 
required labor intensive cleaning procedures usually 
involving an expensive clean room atmosphere. 

It is accordingly an object of the present 
invention to provide a process for producing laminates 
of improved optical quality. A further object is to 
provide glass/plastic laminates in which optical 
defects resulting from contaminants which may become 
embedded in the surface of the laminate during 
autoclaving or in other presssure/temperature 
processes are substantially eliminated without 
resorting to expensive clean room facilities and 
labor-intensive cleaning procedures. 

SUMMARY OF THE INVENTION 
in accordance with the present invention, a 
process is provided for controlling optical defects in 
glass/plastic laminates induced by particulate 
contaminants during the preparation of the laminates 
wherein heat and pressure are applied to a coverplate 
and a receiving glass to bond elements of the 
laminate. The process comprises forming a composite 
structure having exterior surfaces comprised of the 
outboard surfaces of a receiving glass and an abrasion 
resistant polymeric film with an adhesive material 
therebetween for bonding the elements of the laminate 
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together. A soft plastic film is releasably adhered 
to the outboard surface of the abrasion resistant 
polymeric film. In the bonding step a coverplate is 
positioned over the composite structure, and 
5 sufficient heat and pressure are applied to the 
coverplate and the receiving glass to bond the 
elements of the composite structure and permit 
deformation of the soft plastic film to entrap 
particulate contaminants present between the outboard 
10 surface of the abrasion resistant polymeric film and 
the coverplate in the soft plastic film while 
maintaining the optical integrity of the surface of 
the abrasion resistant polymeric film. 

It has been found that optical defects due 
15 to the presence of particulate contaminants on the 
surface of the abrasion resistant polymeric film 
surface are substantially eliminated by using the 
process of this invention. As heat and pressure are 
applied in bonding the polymeric film to the receiving 
20 glass, the particles become embedded in the soft 

plastic film. When the soft plastic film is removed, 
the optical integrity of the abrasion resistant 
polymeric film is found to be undisturbed. 

In carrying out the process of this 
25 invention, a soft plastic film is releasably adhered 
to the outboard surface of an abrasion resistant 
polymeric film. As disclosed more fully later herein, 
the soft plastic film may first be adhered to the 
abrasion resistant polymeric film surface, or it may 
30 be applied later in a coating operation. 

Alternatively, the film or coating may be applied to 
the inboard side of the coverplate. Accordingly, the 
process of this invention as claimed is to be 
construed to cover the various alternative steps just 
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mentioned and the alternative order in which they are 
performed . 

Abrasion resistance of the polymeric film 
may be enhanced by the application of Xnown special 
5 abrasion resistant coatings. Abrasion resistant 

coatings may be selected from those described in Hiss, 
U.S. Pat. No. 4,469,743 and Ubersax, U.S. Pat. No. 

4,177,315. ' 

In forming the composite structure a coating 

10 or film of an adhesive material such as polyvinyl 
butyral film is applied to the inboard side of the 
abrasion resistant polymeric film. The adhesive 
coated side of the composite is then placed onto a 
receiving glass and a coverplate having substantially 
the same configuration as the receiving glass is 
placed over the composite. The composite is then 
subjected to heat and pressure for a sufficient time 
to bond the composite to the receiving glass. During 
the bonding step the soft plastic film covering the 
abrasion resistant polymeric film entraps particulate 
contaminants which are present between the the 
outboard surface of the composite and the coverplate. 
in the bonding step, in addition to excluding air from 
between the elements of the laminate, care should be 
taken to avoid entrapment of air between the soft 
plastic film and the abrasion resistant polymeric film 
surface since trapped air can cause optical distortion 
of the surface. After the bonding step, the soft 
plastic film may be removed, or it may be left in 
place and removed after the glass/plastic laminate has 
reached it destination for use. 
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